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DETAILED DESCRIPTION

[0018] The following terms are used throughout as defined
below.
[0019] As used herein and in the appended claims, singu-

lar articles such as “a” and “an” and “the” and similar
referents in the context of describing the elements (espe-
cially in the context of the following claims) are to be
construed to cover both the singular and the plural, unless
otherwise indicated herein or clearly contradicted by con-
text. Recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring indi-
vidually to each separate value falling within the range,
unless otherwise indicated herein, and each separate value is
incorporated into the specification as if it were individually
recited herein. All methods described herein can be per-
formed in any suitable order unless otherwise indicated
herein or otherwise clearly contradicted by context. The use
of any and all examples, or exemplary language (e.g., “such
as”) provided herein, is intended merely to better illuminate
the embodiments and does not pose a limitation on the scope
of the claims unless otherwise stated. No language in the
specification should be construed as indicating any non-
claimed element as essential.

[0020] As used herein, “about” will be understood by
persons of ordinary skill in the art and will vary to some
extent depending upon the context in which it is used. If
there are uses of the term which are not clear to persons of
ordinary skill in the art, given the context in which it is used,
“about” will mean up to plus or minus 10% of the particular
term.

[0021] Generally, reference to a certain element such as
hydrogen or H is meant to include all isotopes of that
element. For example, if an R group is defined to include
hydrogen or H, it also includes deuterium and tritium.
Compounds comprising radioisotopes such as tritium, C**,
P*? and S*° are thus within the scope of the present tech-
nology. Procedures for inserting such labels into the com-
pounds of the present technology will be readily apparent to
those skilled in the art based on the disclosure herein.
[0022] In general, “substituted” refers to an organic group
as defined below (e.g., an alkyl group) in which one or more
bonds to a hydrogen atom contained therein are replaced by
a bond to non-hydrogen or non-carbon atoms. Substituted
groups also include groups in which one or more bonds to
a carbon(s) or hydrogen(s) atom are replaced by one or more
bonds, including double or triple bonds, to a heteroatom.
Thus, a substituted group is substituted with one or more
substituents, unless otherwise specified. In some embodi-
ments, a substituted group is substituted with 1, 2, 3,4, 5, or
6 substituents. Examples of substituent groups include:
halogens (i.e., F, Cl, Br, and I); hydroxyls; alkoxy, alkenoxy,
aryloxy, aralkyloxy, heterocyclyl, heterocyclylalkyl, hetero-
cyclyloxy, and heterocyclylalkoxy groups; carbonyls (0xo);
carboxylates; esters; urethanes; oximes, hydroxylamines,
alkoxyamines; aralkoxyamines; thiols; sulfides; sulfoxides;
sulfones; sulfonyls; pentafluorosulfanyl (i.e., SFy), sulfona-
mides; amines; N-oxides; hydrazines; hydrazides; hydra-
zones; azides; amides; ureas; amidines; guanidines; enam-
ines; imides; isocyanates; isothiocyanates; cyanates;
thiocyanates; imines; nitro groups; nitriles (i.e., CN); and the
like.

[0023] Substituted ring groups such as substituted cycloal-
kyl, aryl, heterocyclyl and heteroaryl groups also include
rings and ring systems in which a bond to a hydrogen atom
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is replaced with a bond to a carbon atom. Therefore,
substituted cycloalkyl, aryl, heterocyclyl and heteroaryl
groups may also be substituted with substituted or unsub-
stituted alkyl, alkenyl, and alkynyl groups as defined below.
[0024] As used herein, C,-C,, such as C,-C,,, C,-Cg, or
C,-C¢ when used before a group refers to that group con-
taining m to n carbon atoms.

[0025] Alkyl groups include straight chain and branched
chain alkyl groups having from 1 to 12 carbon atoms, and
typically from 1 to 10 carbons or, in some embodiments,
from 1to 8, 1 to 6, or 1 to 4 carbon atoms. Alkyl groups may
be substituted or unsubstituted. Examples of straight chain
alkyl groups include groups such as methyl, ethyl, n-propyl,
n-butyl, n-pentyl, n-hexyl, n-heptyl, and n-octyl groups.
Examples of branched alkyl groups include, but are not
limited to, isopropyl, iso-butyl, sec-butyl, tert-butyl, neo-
pentyl, isopentyl, and 2,2-dimethylpropyl groups. Represen-
tative substituted alkyl groups may be substituted one or
more times with substituents such as those listed above, and
include without limitation haloalkyl (e.g., trifftuoromethyl),
hydroxyalkyl, thioalkyl, aminoalkyl, alkylaminoalkyl, dial-
kylaminoalkyl, alkoxyalkyl, carboxyalkyl, and the like.
[0026] Cycloalkyl groups include mono-, bi- or tricyclic
alkyl groups having from 3 to 12 carbon atoms in the ring(s),
or, in some embodiments, 3 to 10,3 to 8, or3to 4, 5, or 6
carbon atoms. Cycloalkyl groups may be substituted or
unsubstituted. Exemplary monocyclic cycloalkyl groups
include, but not limited to, cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl, cycloheptyl, and cyclooctyl groups. In
some embodiments, the cycloalkyl group has 3 to 8 ring
members, whereas in other embodiments the number of ring
carbon atoms range from 3 to 5, 3 to 6, or 3 to 7. Bi- and
tricyclic ring systems include both bridged cycloalkyl
groups and fused rings, such as, but not limited to, bicyclo
[2.1.1]Thexane, adamantyl, decalinyl, and the like. Substi-
tuted cycloalkyl groups may be substituted one or more
times with, non-hydrogen and non-carbon groups as defined
above. However, substituted cycloalkyl groups also include
rings that are substituted with straight or branched chain
alkyl groups as defined above. Representative substituted
cycloalkyl groups may be mono-substituted or substituted
more than once, such as, but not limited to, 2,2-, 2,3-,
2,4-2,5- or 2,6-disubstituted cyclohexyl groups, which may
be substituted with substituents such as those listed above.
[0027] Cycloalkylalkyl groups are alkyl groups as defined
above in which a hydrogen or carbon bond of an alkyl group
is replaced with a bond to a cycloalkyl group as defined
above. Cycloalkylalkyl groups may be substituted or unsub-
stituted. In some embodiments, cycloalkylalkyl groups have
from 4 to 16 carbon atoms, 4 to 12 carbon atoms, and
typically 4 to 10 carbon atoms. Substituted cycloalkylalkyl
groups may be substituted at the alkyl, the cycloalkyl or both
the alkyl and cycloalkyl portions of the group. Representa-
tive substituted cycloalkylalkyl groups may be mono-sub-
stituted or substituted more than once, such as, but not
limited to, mono-, di- or tri-substituted with substituents
such as those listed above.

[0028] Alkenyl groups include straight and branched
chain alkyl groups as defined above, except that at least one
double bond exists between two carbon atoms. Alkenyl
groups may be substituted or unsubstituted. Alkenyl groups
have from 2 to 12 carbon atoms, and typically from 2 to 10
carbons or, in some embodiments, from 2 to 8, 2 to 6, or 2
to 4 carbon atoms. In some embodiments, the alkenyl group



